Chronic amphetamine: is dopamine a link in or a mediator of the development of tolerance and reverse tolerance?
Rats were administered chronic multiple injections of amphetamine (AMPH) using dosage regimens which produce tolerance to the AMPH facilitation of self-stimulation responding, or reverse tolerance (sensitization) to the locomotor stimulant and stereotypy-producing effects of the drug. Subsequently rats were challenged with AMPH at behaviorally relevant doses and times and striatal and mesolimbic dopamine (DA) dynamics were assessed using the conversion of 3H-tyrosine to 3H-DA, and endogenous levels of DA and its metabolites 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) as indices of dopaminergic function. Acute administration of AMPH produced dose and time related changes in all indices of DA function in both the striatal and mesolimbic brain regions. Co-administration of haloperidol during chronic AMPH pretreatment prevented the appearance of most of the behavioral changes induced by chronic AMPH, suggesting an important role for DA systems. However, following chronic AMPH treatment, no additional biochemical changes in striatal or mesolimbic DA metabolism could be detected which would parallel the development of tolerance to AMPH facilitation of self-stimulation behavior or reverse tolerance to AMPH as reflected in enhanced post-stereotypy locomotor activity or a suggested increased intensity of stereotypy. Challenge with AMPH after chronic AMPH pretreatment did accelerate the changes in striatal but not mesolimbic DA metabolism, correlating with the more rapid onset of stereotypy induced by chronic AMPH. Thus, while DA systems appear to be a critical link, not only in the acute effects of AMPH, but also in the development of tolerance and reverse tolerance, most of the behavioral differences between acutely and chronically treated animals are not reflected by comparable differences in DA synthesis and metabolism.